Klippel-Feil syndrome is characterized by congenital fusion of two or more cervical vertebrae, a low hair line at the back of the head, restricted neck mobility, and other congenital anomalies. We report a 16-year-old young man with Klippel-Feil syndrome, Sprengel deformity of the right scapula, thoracic kyphoscoliosis, and mandibular prognathism with an anterior open bite. He was treated with orthodontic treatment and maxillofacial surgery. An anticipated difficult airway due to a short neck with restricted neck movements and extrinsic restrictive lung disease due to severe thoracic kyphoscoliosis increased his anesthesia risk. Due to his deviated nasal septum and contralateral inferior turbinate hypertrophy, we chose awake fiber optic orotracheal intubation followed by submental intubation. Considering the cervical vertebral fusion, he was carefully positioned during surgery to avoid potential spinal injury. He recovered well and his postoperative course was uneventful.
INTRODUCTION
Klippel-Feil syndrome (KFS) is a congenital musculoskeletal condition characterized by the fusion of two or more cervical vertebrae. Common symptoms include a short neck, low hair line at the back of the head, and restricted neck mobility. Its incidence is one in 40,000-42,000 newborns worldwide with a slight predominance in females. KFS was initially reported in 1912 by Maurice Klippel and Andre Feil [1] . The treatment of symptomatic patients includes several surgical procedures involving a multidisciplinary team of a neurologist, orthopedic surgeon, pediatrician, nurse practitioner, physical therapist, neurologist, neurosurgeon, and maxillofacial surgeon. While some patients have no symptoms, a significant number have myelopathy and neuropathy, which significantly decrease quality of life [2] . KFS may be associated with Sprengel deformity, scoliosis, deafness, congenital heart disease, craniomaxillofacial deformities, pulmonary defects, facial nerve palsy, cleft palate, spina bifida, and genitourinary malformation [3, 4] . Mutations in the GDF6, GDF3, and MEOX1 genes can cause KFS. The GDF6 gene is involved in proper bone formation, while the GDF3 gene is involved in bone development. The MEOX1 gene creates the homeobox protein MOX1, which regulates separation of the vertebrae. GDF6 and GDF3 gene abnormalities are inherited in an autosomal dominant pattern, while MEOX1 mutations are autosomal recessive [5] . Patients with KFS may be predisposed to congenital spinal stenosis; thus, a relatively low-impact injury may induce a significant neurological deficit [6] . This syndrome may occur simultaneously with Sprengel deformity, Duane syndrome, renal agenesis, fetal alcohol syndrome, Goldenhar syndrome, Wildervanck syndrome, and other vascular and cardiac abnormalities [5] [6] [7] . Approximately 50% of patients with KFS will present with concurrent scoliosis [7] [8] [9] . Treatment is conservative and symptomatic only. In particular, with single or bilevel fusions below the third cervical vertebra are monitored and treated conservatively. Perioperatively, no significant changes in blood pressure or heart rate were noted (systolic pressure 95-110 mmHg, diastolic pressure 70-90 mmHg, and heart rate 80-110 beats/min). The mean arterial pressure was maintained at 90-100 mmHg. The surgery lasted for 3 hours and a total of 1200 mL of Ringers lactate was given.
CASE REPORT
His arterial blood gas values during the perioperative period showed: pH 7.38; PaO 2 , 158 mmHg; and PaCO 2 , 
